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ANSWER ALL QUESTIONS IN THE ANSWER BOOK PROVIDED 
 
 
QUESTION 1 
 
1.1. A 20 cm tall candle is placed 30 cm away from a concave mirror.  The mirror                     
has a radius of curvature of 20 cm.   
 
 1.1.1. Draw an accurate ray diagram to show how the image is formed.                               
   Use the scale 1 cm = 5 cm  (5) 
 
 1.1.2. By measuring on the ray diagram, determine the magnification.  (3) 
 
1.2. An object of height 8 cm is located 12 cm in front of a convex mirror.  The focal 
length of the mirror is 3 cm.   
 
 1.2.1. Draw an accurate ray diagram to show how the image is formed.                       
   Use the scale 1 cm = 1 cm.  (5) 
 
 1.2.2. Describe the position, size, orientation and nature of the image formed. (4) 
 
1.3. An object that is 3 cm tall is placed 3 cm in front of a converging lens.  The lens                
has a radius of curvature R = 14 cm. 
 
 1.3.1. Draw an accurate ray diagram to show how the image is formed.                            
   Use the scale 1 cm = 1 cm.  (5) 
 
 1.3.2. By measuring on the ray diagram, determine the image distance.  (2) 
 
[24] 
 
 
QUESTION 2 
 
2.1. State the principle of conservation of linear momentum.   (3) 
 
2.2. The diagram shows a box slowing down as it moves across the floor towards             
the right.  The force F causes the box to slow down. 
 
  
 
 
 
 
   
 Copy the above diagram in your answer book and on your diagram, 
  
 2.2.1. Draw a vector to show the direction of the object’s momentum.  (2) 
 
 2.2.2. Draw a vector to show the direction of the impulse.  (2) 
 
 
 
F 
direction of motion 
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2.3. A 75 kg girl is standing on a smooth frictionless ice surface while holding a                       
4 kg ball.  If she throws the ball forward at a speed of 3,5 m s-1, what is her                      
new velocity?  (4) 
 
2.4. A 1500 kg car decelerates from 90 km h-1 to 55 km h-1.  Calculate the impulse 
experienced by the car.  (3) 
 
2.5. State two factors that determine the range and height of a projectile.  (2) 
 
2.6. During a cricket game, a batter hits a ball at a velocity of 40 m s-1 at an angle               
of 350 and the fielder catches it at the same height that the ball was hit as                   
shown in the diagram.  
 
 
 
 2.6.1. When the fielder catches the ball, what is the velocity of the ball in the  
   horizontal direction?  (2) 
 
 2.6.2. When the fielder catches the ball, what is the final velocity of the ball               
   in the vertical direction?  (3) 
 
 2.6.3 How long does it take the ball to travel from the batter to the fielder? (3) 
 
 
 
[24] 
 
 
QUESTION 3 
 
3.1. What is the difference between regular and irregular reflection   (4) 
 
3.2. With reference to mirrors, what is meant by the term 
 
 3.2.1. Lateral inversion?  (2) 
 
 3.2.2. Spherical aberration?  (4) 
 
3.3. A 2 cm tall object is placed 5 cm from a concave mirror that has a focal length             
of 15 cm.  Determine 
 
 3.3.1. The location of the image.  (5) 
 
 3.3.2. The height of the image.  (5) 
 
 
 
 
 
 
 
home plate 
35
0
 
40 m s
-1
 
PHYSICS PHY1AE2 and PHY1YT1   NOVEMBER 2014 
 - 4 - 
 
 
  5/… 
 
3.4. The diagram shows a lens being used for reading.  
 
 
  
 
 Based on the appearance of this image, is this a positive or negative lens? (1) 
 
 Justify your answer.  (1) 
 
3.5. Why are convex lenses suitable for use as magnifying glasses?  (2) 
    
 [24] 
 
 
QUESTION 4 
 
4.1. State the two laws of refraction  (5) 
 
4.2. Define the critical angle.  (3) 
 
4.3. The diagram shows a light ray passing through a prism.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 Copy the above diagram in your answer book and on your diagram clearly               
label, 
 
 4.3.1. The deviation angle.  (1) 
 
 4.3.2. The refracting angle.  (1) 
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4.4. The diagram shows a light ray travelling from material X to air.   
 
 
  
 Determine the refractive index of the material on the left.  (4) 
 
4.5. State a difference between a line emission spectrum and a continuous             
emission spectrum.  (2) 
 
4.6. An “X” is marked on the bottom of a beaker. A microscope is adjusted so that            
it is focused on the “X.” A liquid is now poured into the glass to a depth of              
6,00 cm.  The microscope has to be raised by a distance of 1,50 cm to refocus          
on the “X.”  Calculate the refractive index of the liquid.  (4) 
 
4.7. The diagram shows a ray passing through an equilateral prism.  The incident             
angle is equal to the emergent angle. 
 
 
 
 
 
 
 
 
 
 
 
 Determine the minimum deviation.  (4)
   
[24] 
 
 
QUESTION 5 
 
5.1. State the main difference between transverse waves and longitudinal waves (2) 
 
5.2. State the principle of superposition.  (3) 
 
5.3. Draw a labelled sketch to illustrate  
 
 5.3.1. Total destructive interference.  (2) 
 
 5.3.2. Partial destructive interference.  (2) 
 
5.4. What is meant by the term ‘coherent sources’?  (2) 
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5.5. What effect will the following changes have on the diffraction pattern obtained              
with a single slit? 
 
 5.5.1. Widening the slit.  (1) 
 
 5.5.2. Changing the light source to a source with a shorter wavelength.  (1) 
 
5.6. White light is passed through a vertical polarizer then through a horizontal             
polarizer as shown in the diagram. 
 
 
 
 
 
 
 
 
  
 
  
 
 Describe the observation at X.  (1) 
 
 Justify your answer.  (1) 
 
5.7. Sodium light of wavelength 589 nm is passed through a diffraction grating               
that has 600 lines mm-1.   
 
 5.7.1. At what angle will you observe the first order bright fringe?  (4) 
 
 5.7.2. Calculate the highest order that will be observed in this experiment.   (3) 
 
 5.7.3. How many bright fringes would you expect to find?  (2) 
 
[24] 
 
 
            Total Marks [120] 
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